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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a photosensitive 
composition capable of precisely forming a fine pattern 
having a satisfactory sectional form with high sensitivity by 
containing a polysilane having a specified repeat unit and 
a benzophenone compound having an organic oxide. 

SOLUTION: This photosensitive composition contains a 
polysilane having a repeat unit represented by the formula 
I and a benzophenone compound having an organic 
compound. In the formula I, Ar represents a substituted 
or unsubstituted aryl group. In this pattern forming 
method, a photosensitive composition containing a 
polysilane represented by the formula II and a 
benzophenone compound having an organic peroxide is 
used. In the formula II, R^^ represents hydrogen atom, a 

substituted or unsubstituted alkyi group, or a substituted 
or unsubstituted aryl group, R^^ represents a substituted 

or unsubstituted alkyI 
unsubstituted aryl group. 
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^^-r^r ^(rj; 19. mi (c) f^i^-Ti 

&m\^mWi\\Z.m.'W''t^:Lti)^X^^. ^(Dt^(D:^y 

y^>'^^ma:^\^^-rtc^m\^^^:Lthx^^f)^. 3 m 
[0 0 8 3] ^^-^Y:r,y^>'^^:^ntj:om'^(0^^y 

^m^\a^. vi^mi^mm. mm^mm. mm^mmm 

[0 0 8 4] K^-r^^^^v^^tr^c^ ^W-g^tT^ K^-f ^ 
^y^>'^^m:^^y^t\^Xi't. CFfl . C2 F6 . CC 
l4.BCl3.Cl2.HCl. *3^J:O^H2 ^^^tf 
^ri::^s-e^^o i)^^m\::jiL^ZX:ithhco:^^:^mK^^t> 

^xmm^ti^a :r.y^i^-^'(r>M^h\.xn.^ mM^^'^ 
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27 

[0 0 8 5] ±aiL/cJ: 5^c^m^y^>-^^^j-f:i, 

:^^±^tm±M&^ : J - 1 0 omcDmm^L mm^':^y 
\^^fhx^^^(DX\ ^(o~^^wm^t\.x\iim\^xi^^ 

[0 0 8 6] Zim^^iy:^hiy:^'TMz.mm\^ 
-To 

[0 0 8 7] ^-r> 0 2 (a) t;i:^-r J: 5 f-. »^*PX 
-r^g^iT:)*^! \(D±.\z.w-mmi 2is^-a±M\.ti 

n^mMX^fz.^^. il^5 0-2 5 0°C^?^ L< Ji:8 0- 
2 2 0°C"e0, 5-1 205>»* L<m-90^^*t 

^fc(7)T^tJ:u^ :L(D^otj:W-m\:mt\^x\^. mx.\-^ 

^/K /jf y h^'^/wT/vrir— ^y^^i/^^. T^y^^n 
t^'i^i/, TKy-r^K. y :/^v=3i>', Tjf y g^^b^^^n/v 

[0 0 8 8] ^*:v^-e#^Hfc^±0>ft:il i 2 cD±fc. 
m^j^m^^t^^m^mMi^fz.'^. 50-200 °c$?^ 

L< fl8 0-1 2 0°CT0. 5 — 120^»^b<fll 

-6 o's^yv^-^ i.xmm<Dm^(Dui:^y^ vmi 3 ^ 

Sy&^^Jgffl-t-^r ^;5^-e#§o ^fcut^;^ Mft;:)]?^ 

[0 0 8 9] ^i/NTCcoi/i>^ Mil 3(c^LT. Fjr^ 
co^^^-v^^i-^-^;;^^^ 1 4^^L-Cli7^:7t 1 5 SrRS 

mHmz.mm^^^^^xm2 (b) 



(15) mmW-l 0- 7 3 9 2 5 

i-t^s i^^^f::;^:^CT5 0-2 0 o°c. 0, 5 — 120^ 

mi^^y^^x^^mt^ll-^^Hxy^^h y<^-i^^(r>:^. 
y iy'7:y(0^4mm^^t^^mm^l^l.^^\.Xy^^J Zyy 

Mitt;6Sf^±i-^o ^ti:^-')iyy':y(D^mmmi^^thX 
\^^f^\^^m^Xh. Xm.^^comM^'^'O^^hk^X^^'J iyy 

[0 0 9 0] ^ ?.f:i::coir#. ±^L:^cJ: 5 /^e^M^^^ 
Tl/^;:e<T^>. ^y *j^^f^:^c^^#(7)^ 

[0 0 9 1 ] m^. m^^f\^tzm%m^^mmy<^—i^ 

1 LTMm-r^^ti^LSl 2^^*;^/:^:/ 

50 y T^T^^:/^;^-^^^.^^^^^'^^ (^*RiE) X^h 
"9.^1^1x10-^—1x10-1X011. 0. Ol- 
io w/cm2 -ei — 1 2 05>rpmii-r^o ^wT\ ^ 

^* (s i02 ) ^fzi^^fiiz.mux.fz.mtmjs.^^. 
mvii.fcw-mtmcD 10-10 oi^cowmmK i 

2 (c) \^^^^b\^y<^-:^l^^^^t\^f:Lm.mmi 
40 n^fh^b. 

[0 0 9 2] c 9 \^X'i%^fif:Lm%mmm^^<^-:y 

1 6i3j:r/^WIy^^ — >- 1 7 ^in^y^^^^'-v-;;^^ ^ u 
Tffl^/^T. AL^X^tz^ofl^mxmWil 1 ^^:yf^>'^^ 

(d) \^^'r^otr^mmjL^M:LW^i sm^hfh 

-So 

[0 0 9 3] rn:y^>'^m(-t-i. SfeO±f^^ff-r-6^ 
50 y:^^m\^X,^XW.^'r^-t\^^r)m2 (e) f^i^-T 
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(16) 

29 

[0 0 9 4] f^^l.m(01Lm>k^\'^^ -^(Og^t^J^^CT 
[0 0 9 5] 

[0 0 9 6] mmm i ) 

°C-t:\ ^j^bfcv^^^^/U-m— T^yt^e Om 1 tiP;V:=iy'\i 
3 4 g ir^^ii-^t-Ttij^bfcio rcoil'g' 

7 0 5>rRim#b/c. ^^J::0°C-e3 0 5>rBl. 

[0 0 9 7] ^{r. m^^fz.'iy^V:::^ J'^ly^J^^^X.'^y 

^^yi^i/y >'f-^APL-C. >-^^i'^TT5 

;a^^^KALT/Ky-7-^sa:$itfc. ^^fci, ^^y-x^^ 
^f^litE::^^ /i^^'-tr2[H]^it$iJ:/c^. 8 0 --9 0 
"CT-^^j^Ur. mS¥J^:^^S^6. 0 0 0c7:^TtS 



0-7 3 9 2 5 

30 

WL^^'^^Wo^fX.'^if^^) y :r,=:^)V^yV>' (AA-1) ^ 

[0 0 9 8] 
[<b2 4] 




~^Si-4n- (AA-1) 
H 

[0 0 9 9] imMm I - 1 ) ¥i^5>^S;054 , 000 

'Q^^^j.^\^^L-&<D (AA-1) y 

^/V-i/^Vl 0 0fifiS(5^. 3, 3' , 4, 4* h 
(BTTB) 10m^n^t^V;V:r.i^\Z.mM\^XV;V:x. 

0"C"e3^rBl:7°y-<-:^^ LTi¥^0. 6 iu V^/;:^ h 

hMf-fSHTKiSy >'>^^^e:>KS2 5 4 nmCO^^^^l 

y^Vm^2, 3 8 w t %^ ^^yvr^^^'^i^ t: K 
n^i>K7K^^^-t?2 5°C. 6 0 m^m^^l^X \^ y^ 

[0100] {'^mm I - 2 1 - 8 ) TIBS 1 f-^-r 

fc;aSoT. ^^i^7««(7);Kv^Si>'^:^^->'^JF^^U/c. 
[0101] 

[«1] 
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(17) #r?3¥l 0- 7 3 9 2 5 

31 32 

m 1 



m m m 


1 


2 


3 


4 


5 


6 


7 


8 


^' 


AA- 1 
AA- 2 
AA- 3 
AA- 4 


100 


100 


100 


100 


100 


100 


100 


100 


II 

it 


BB- 1 
BB-4 
BB- 9 


iO 


10 


10 


10 


10 


10 


10 


10 




0.6 


0.6 


0.6 


0.6 


0.6 


0.6 


0.6 


0.6 


temp/ tine 


loor 

3^ 


lOO'C 


loor 

34J 


iO0"C 


loot: 

35> 


loor 


loot: 


loor 

3:^ 


^7i£5fe (nm) 


254 
200 


254 
100 


XrP 

200 


254 
200 


254 
200 


254 
100 


254 
200 


254 
100 




a 


a 


a 


a 


b 


b 


a 


a 




60 


60 


60 


60 


60 


60 


60 


60 



*1 : I^TfeS^^^iim J/cin2 



%.(DUiy::^YWt^. 2. 3 8 w t h ^ ^ ^7VT>'^ 
^ t Y^^Z^ K7k^?^-e 2 5 °C. 6 0 %!Pf^^^ bT 

[0 10 6] (\tmmi -2) mm.m d -i) ^i^^ 
30 (m^\±mj&m) v-y rrr^s^itciHitem^mb. loo 

bai^2. 3 8 w t %'T h^y^5^/VT>'^r^^At: Kn 
=^v'K7K^?g-e2 5°C. 6 0#Rgm^bTUv?>^ h^^^ 

[0 10 7] immmi -9) ooo 
"efc^)^^fi±i!i(D (AA-i) tm—m^^coTi^v 

^/V'V'^>' 1 0 OfiSaS. 3, 3' , 4, 4' -T^h^ 
(BTTB) 10S^gi5. :i(Dyi^V iyvycDmmMtfj: 
SUi^ ^Xl^mmt^mX^^y a:.=^\yl^i:^T jVy" }^ K 

:/S:K±i-[EiSM^b. 1 0 o°c-e5^r«i:7^y-i-^ b 



[0 10 2] y v/^>'^. ^coB§-^^^ 

[0 10 3] 
[{b2 5] 




(AA-2) 

(5jzfej3^^g : 5 . 0 0 0) 



(AA-3) 

: 4 . 0 0 0) 



CAA-4) 



S i — k- S i (^i^^^fi : 1 0 . 0 0 0) 

H C 2 H 5 

[0 10 4] iitfi^^'. ntlfi-^S^^-To 

[0105] {\mm I - 1 ) uss^y ( i - 1 ) 

CDTKy v-^^l 0 OSfi^^^tp h/W^^-^IK^IiSSb 

/Co ^(7) h/u-^v^^^^v-y vs^±tcip]e'M;ftibfc 
1 0 o°c-Tr5 55-F^iv^y-<— ^ bt:)?^ 0. 6Mma:> 

Tl/v^y^ ba^fC{^iE7kiS^>':r;0^^iKS2 5 4 nmCO^ 
i51^®^5 0 Om J/cm2 B^*t bTS:)fe^JS b:^^. 
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(18) 

33 

2 5 4 n m<Dm^m^ 1 0 0 m J / c Ritt UT 

[0 10 8] ^^{c, rcoyN^^v^^^t-jp^LT 1 
0 0°C'-2 0 0°C(D:^^^yy'^-^^3 O^g^ifeb 

[0109] mmm I - 1 0 ) 'MMm (i - 9 ) tm 

^cOTff y v-^v 1 OfiSaS. 3, 3* , 4, 4^ -"Th 

(BTTB) ifimS15. i6^x^rj\ytfV-^m^a:>^mi\: 

0°C-T:^5 5>rp1:/y-<-^ LTi?$ 0. 6MmOUv^::^h 

Vm\^\^^±^^y>^':ft^hm^2 5 4 nm£0^^^$r 1 

hlil^l . 1 9 w t %'r h^y5^/v-r>'^cr^'j7At: K 
n^v- K7K®?^-e2 5°C. 6 Of>fBl^^b-Ci/v?:^ 

-l^tm^^<W^f^^ thtc. 30 

[0110] (^mm I - 3 ) ^^^^m^> 5 , 000 
x^^&.m±±m(D (AA-i) tiwi-itittoTjf y v-^ 

±i^iB}mm^L. 1 0 o"c-e5 5i'r^^:/y-^-:5' LTi?^ 

0. 6 ju m(7)l/v^;^ hlg^^MLfCo }£^l/^T\ 

5 4 nmc^i^^^^l 0 Om J/cm2 mMVXmyt^ 40 

[0111] mmm i - 1 1 ) w-^^^^m^ 7,00 

0X^^]^m^±.m(O (AA-1) i:f^— ISitco^^^y :7 
rc^yVv-^^Sfig^. 3, 3' , 4, 4' -"rVy 

(BTTB) is^as. '^^nT;vi3V'^^\^<Dmmi):: 
^mx-h^y^'jT^y^m ( 3 0 "c-eay:^ Lfc^ffi 0 . 



^5B¥l 0-7 3 9 2 5 

34 

54dl/g) lOm^^^y-^^ny^ V 

'ji^m-y'')^-^ x^xm^i, 2 ^m(D\y^jy.vm:^jsm 

L/Co -^y^^ ^<^ — >'^lk\^XUiyy.vm\^\&. 

HTkiB^ V^/i)^ 2 5 4 n m(D^^^^ 1 0 0 m J 

0. 5 6 w t %7" h^7f5^/l-r>'^^^7 At: Kn=5fiy K 

ii^mmx2 5°c. 1 o^>rR^£D^^^^T^c^oTl/v?;^ 

[0 112] z.(D-^<^—>'\:i^v.. iso^'c-e 

1 m^. 2 5 0 °c-e 1 ^#^1. 4 0 0 °c-e i m^<Dm^M 

[0113] (^jfefi^y 1-12) W'i^'si^'^m^ 12, 0 

0 o-efc^i;>^^t^±?$(D (AA-1) tm-m^<D^v 

y ^^^^/V-i^yl^l OMmMt. 3, 3' , 4. 4' 

>- (BTTB) im.mmh^h;v=^>-\zimm\^x vjv:x, 

1 0 0"CT5 55^Pp^y^y-<-i> LTif:^ 0. l pim(D\^^J 

v^>^ Mf(CfSJ±7klS^>^:7^;6-f5&fi2 5 4 nm(0^^^ 
^100mj/cm2 fii*fUr^3t^5feLfc. ^^tftcD 
Uv^v^ b^^2. 3 8 w t %^ h^P^^/Vr>'^:::i^A 

t: Kn^v'K7k^|g-e2 5°C. 6 O^r^l^^Lfc. ^(D 
[0 114] ^bfC, :L(Oy<^ — >^^'M^t^hA0 0''C 

^T#^{^#fsbfci: - fim^2. 8%. ^mmn. 

^1X1 0^3 Q(7)^^^^q^^;j^f^^ 

[0115] (^ifee^ii 1-13) ^Ai(Dmmx\^. 

[0 116] i^T. mm^mmLx^m^comytmK^ 

^^:^^m^<^-i^(7:)mf^TM^mt>'rm^mxh^. 
[0117] ^-r. ms ( a ) ic^-r J: 5 i-. 2 1 
±im'^(Dm:i^2:um^(Dm^2 2^pjf'^<Dmmxmf^ 

<Dm^tmmi^'Lxmm±i^m^L. ^m-r^-t^^x 

0TIII3 (b) f^^^-TJ; 5^^i/v^>^ MI2 3*ff$^i- 

[0 1 18] ^^fcl^T^ #btb/cuv?;^ hill2 3 i-. HI 3 
( c ) f^i^-r J: 5 t;i{£ff7KiS*T^3t?iii: L.tz^^m^'^ 

2 4^^vxm^mmMi.xmyt^m'to 
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(19) 

35 

5o m^x. 1 5 0 o^c-ei-i 0 5i'rB^;Dp^^^ 
1 2 o^r^^^^-r^o :L^^(DT.m^^^. mz (d) 

[0 119] fl^. 'i%<bf\^^y<^ -xomm-^. ceo J: 

->^?f^^Lfc. mm<D^mm (1-12) 

1. 0 iimxm^^<^-i^f)mj^^rifz.^ 

[0 12 1] ^(D^<^ — >'^'m^t^h A 0 Q^'C^X'^^ 

[0122] {'^mm I - 1 4 - 1 - 2 1 ) ±3$ Lfd^ 20 
mm (i-i) - (1-8) t mm<Dm%m^j$.m^~ 

^-rs«±i-m^J^:^>ft:MOF B R 8 0 0 
:ftiL. 2 5 0°CT1 05^rBl:/y-<-^-t-'6c irf::J: (9. 
IIi¥l. O/xmO^^^II^Jf^^Lfc. ^e>f^. 

mm(om^xy<^-=->^^\^xmiitmKjs.mm^<^ 

[0 12 3] 'i%hthtzj<^-'-^^:jL^y^i^^^'^:A^ t L 
Tfflv^T. lOOOWRF plasumadischarge^2. 2 30 
To r r i7:)S^*T-e^^^M(7:)^^/^>-^^^tT:^eo/c„ 

[0 12 4] :^mm(Dm%m^fS.m^m\^^xmhthf:iy< 
[0125] imMm 1-22-29) ±.^(DmMm 

(i-i) - (1-8) ^|WI^c7:)^S7tttm^^^ffiv^ 

35SCCM. 25mTorr, 2 0 V cO^<^ T 

0. 15 — 0. 2 5 fim(Dy<i^ — ly^>iy]) riiyyy ^y^l- 

[0 12 6] :$^mm(Dmytmm^^m\^^xm)^^tifz 

50 



10-73925 

36 

[0 12 7] (mmmw) *^*fe^!l^c^-^.^r^l. mmm 
E^^\^x^^^m^mKf^m^m\^^x. ^<^->^]fm^n 

[0 12 8] ^-r. SXT(DX,b\r.\^X:^MMmxm\^^h 

[0 12 9] (^y v-y V-AA- 1 1 (O^^) 
rc— yi^i/^ n n v'^>' 1 6. 6 g ^ h Vf-^A? b 
T. 5 Ow t%h/V'in>^^^;^»L/Co 1 ^ 

hyi-ffl:7^>^z:rffiJ-lR^Lfc 1 0 Om 1 £7:) V?v=^l^\^"m 
KffUfc^MNaS. 4g^5>m$i^. rc0^ti:?iS^'t-5fe 
C05 0 w t % h/Vrcv^^^>L-roMTLr^g^^fS 

^#fCo r£7:)?li'g^^?K^2^#Pp1!i#b:^cm. il-^^o 

[0 13 0] ±K&Lfc<±: 5^cC»f^^5[Hl^t)3^bT:J?y 

^»*^15, Q Q Q(r)Tmi\:^^xmt)^th:^^m^V 
v'^>' (AA- 1 1) ^mtz.. 

[0131] 
[{b2 6] 

-(-S i ^ CAA- 1 1) 

I 

Me 

[0 13 2] nJlfi-^tf^^-To 

[0 13 3] (^y v-^^-AA- 1 2 00-^^^) i^^^/X^ 
-y^ a D V 1 0 g t y f^^'Wv'i^ n^^-yjv-J/^ nr n 
V^^-16. 6 g h/U-^^^d^^L. 5 0wt%h 
)V:x.iyW0.'^WMi\.1'Zo — 1 y :y Y^vmyy:^^"^ 
fCiK^ L/C 1 0 Om 1 h 71^31 >-f;i, »Pffb/c^«Na 
8. 4 g^^j^tfc^-it. w(05>tfi:?^JC$fe(755 0 w t % h/W 

fc. c(7:>ii:'&^^2e#rBi^Mj?SL/c^. m^-^xw^m,^ 
ii-fco ^^^v^T^ ^#^nfc7Ky-^-^Mi^^^b-cwt/^ 

[0 13 4] i^LfcJ; 9/.^^{'^^5[H]^f9)Sbr7Ky 

5J^-^m*t3 2 2, 0 0 0 (7)TtB^t;^^T-*fc^tt^:=fr^7K 
yv^^>- (AA-12) ^^#;^Co 
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(20) 

37 

[0 13 5] 
[{1:2 7] 

CHs [h] 

^Si^ CAA-12) 

C H 3 C H3 

[0 13 6] ^4^. m. nJlfi'a^S^:^i-o 

[0 13 7] v-y ^-AA- 1 acO^^S) 2- (4 

0. 2 5^^^^:^ j^^^/i-P^a tW^/^ n ai/^>^0. 2 
h/U:ii>^5 0 0ml tC^fl?LT hyW::!!^?^?^ 
^^#7to 1 y :y h/Vffly^^::^r:r4^tClR§bfcl 0 

Om 1 CD h/wmvfr, ^P®fLfc#aNa 8. 4 g ^5>tfi: 

iiL:^c. ^f^H/^c^iS^^^S^L. r;^^;^ ^y-zV^tf^f- 
yXD'r 0 Om 1 MTUfCo 
3N£7:>Na OHtK^S Om K 3 0 %H2 O 

(otm\^^X}. 00, ooocotib 

^b^^-e^^^^^^^^^y v-^^- (AA-13) 

[0 1 3 8] 
[>fb 2 8 ] 

OH j^j 
C H 2 C H o 

I I 

C H 2 C H 2 

-^Si^^ e-Si-V (AA-13) 

CHg CHs 

[0 13 9] m. ni^m-^m^^-r^ 

[0 14 0] mmmw-i) mm^t^^ (aa-i 

1 ) T^*:b$n5¥i^^^^Sl 5, 0 0 OiDTf^V lyyl^ 40 
lOOfifigi^iS, 3' , 4, 4' -^Yy (t-y"^ 
;U^<—:t^iy:^/l-^^/U) y<lyVy (BTTB) 

1 oss^i^ hyv-^n^/fri^^^itTi/v^j^ vm^mmL 

^MLTi?$0, 5/zmC0l/v>::^ h^^^ScBlLfc, 

y VT^^a^bi^g 2 5 4 n mcO^:^^^ 400mj/cm 

3 8 w t %^ h^^^yVT:/^nt>i:,t: y^^^y KtK^ 
?ffif-?5«Lr 2 5°C. 6 Of>^(7:)^^^^T7iofCo -^O^S 50 



mfm- 1 0-7 3 9 2 5 

[0 14 1] I- 1) ^ii^il (11-1) tH]- 

Wi^cO^j^y V^vi 0 0SSg(5^ hyi-ni>-{-^^^iJ: 

-X hflff;i{SJE7kigy >':7'";6^^^S:fi2 5 4 nmCO^^^^ 
400mJ/cm2 .Wbr^^^JSbfc. MTt^cOl/ 
^yy^vm^. 2. 3 8 w t T^f^yur^-^^^A 

[0 14 2] (^e!Fyi!-2) itgs^y (1 1-1) }zwm 

(0:if-') ^yyy-^m.mx.. 2 0 0 0 m J / c 

ir L:^cJ^^^l. YcWLm (II- 1) ^fl]«i:iLT^^^ — 

[0 14 3] {m:mm\\-2) mm^^^ (aa-i 

2) -e^:b^tt^7}f y > 1 0 oafiSB^. 3, 

3' , 4, 4' -Thy ( t -:/f^/w^^— ;d-^-;yyt7/w-K 

^/w) -ivy' :7:3.y>' (BTTB) lOfiSgis^^h/^ 

0. 5 M moi/v^:^ hlt^-^jllLfco 
^->-^:^^bTi/v^;^ hMf;^{£i±7kig^>'>^;0^^iffiS2 

5 4 nm(D^^^^4 0 Om J /c m2 f^Ml^XUit^ 
MV.f^. 'm%%(OUiy::^Vm^. 2. 4 8 w t %^ h ^ 
At Y^^iyY^m-m\^mM\^X2 5 

[0144] (mmmi 1 - 3 ) ^js^y ( 1 1 - 1 ) fni- 

m^^(Dyi^])iyy>5mm^t. 3, 3' , 4, 4' 
( t -:/f^/WN°— ;<^^v';;^/ix7j^^^/i/) -0^:7 

y (BTTB) 0, sa^gpi:. Tji^:^v^m^±<D^m 

^t-^mXh^^^^^^Ml 2, 0 0 OcOTKy t^'^yw:7r^ 

i^LTi¥^0. 6 MmOi/C^;:^ hSI^^BlL/c. ^^v^ 
-e. '^:=^^^N^^>':^^b-t:i/C^;=^ ^BI^;lf£idE7fc^S^>' 
>^;^|^^Kfi2 5 4 nmC0^^«l^4 0 Om J /c m2 m 
MiLxm^^Ml^fc, m^^(DUi:^:^ h^^. 1. 19 
w t hy y ^ywr^-^^^jtst: Kn KtK^^SJc 
a«L-C2 5°C. 6 O^^^om^^tTT'^o/Co ^co^*. 

[0 14 5] (it^m\\-3) mmm (ii-d tm— 

Tfe^^i^^i-^fil 2, 0 0 0(D/Ky t:^'x:/v:7a^/-yw 
1 0 g i:^ t -y*^;vmm^y^y-j\-l 0 0 gf^^^^^t 
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39 

r i/v^x h?iS€r#/co ::touv?^ h^^v-i; 

5 4 n mO^^^^ 400mj/cm2 fiP.W LT^Tt^ 
JSLfc. m3t^(?:>i/v^;:^ hHf^. 1. I9wt%^h^ 

[0 14 61 (^Sfe^dll-4) StJlBft:*^ (A A- 1 10 

So. 5 g/d 1 coN-p^^yP- 2 - t'n y Kv^^iJc/:) 

:0. 54dl/g) lOgi. 3, 3*, 
4, 4' -^h^ ( t ;^^v';;t;ylx7K^yV) 
-0-^:7 zny>- (BTTB) 0, 5gi^y-:/^ny 
h 1 0 0 g f;i»»$-^T uv?::^ 

0 0°CT'5$>rp1^y-<-iJ' bTi¥^ 1 . 2MmC01xv^:x 
[0 14 7] ^^l^^ rcO^^^^ — >^i::^L 1 5 O^C-ei 

B#Psi. 2 5 0 °c-e 1 Htr^i. 4 0 0 °ct 1 0#PHi£7:)f^*iia^ 
-h:^{^-r ^ HVii^iHTTKy ^ ^ mm^^i^^t-r^my^ 30 
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[0 14 9] ^Sfev^-C\ 'v-;^^/'^:^ — :/^:f^bT i/v>>^. h 40 
SIi:ifgffi7Kig^>:7^;0-biSS2 5 4 nm£7>^^»^4 0 

hfll^s 2. 3 8 w t %t7)7^ b y ^/WTV^^^Afc 
Kn:^VK7k^tc:gMbT2 5°C. 9 O^rpim-feb 
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Miti^^bMOFBRS 0 O^M^mU. 2 5 0°C-ei 0 5>Pb^ 
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"f-^^i^^-^:^^ tLXm\^^X. 35SCCM. 25mTo 
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y'^^i^'^L^fz. ^CD^^. m'EO. IS'-O. 25jum 
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[0 15 8] (mt&mw-s) m4^mmi^x. :$:^m 
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^'B^X.fz.^ ^J.±.<DiLmz.^V. (b) f^^i-J:^ 
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